has been modified to make it applicable to human newborn babies.
MATERIALS AND METHODS
All infants born at the Hospital of the University of Pennsylvania and admitted to the intensive care nursery weighing less than 1,700 g or with a gestational age of less than 34 weeks were eligible for this study. A subgroup of 15 premature infants that were followed closely was selected (Table 1) . These babies did not have any history of neurological insult, had a normal neonatal examina tion, and remained neurologically normal throughout their hospitalization. All infants were at least 3 days old, were quiet during the study, and had normal respirations. All studies were performed at least 1 h after the last feed ing. The babies were not receiving any medications known to alter CBF. The study was approved by the Uni versity's Committee on Studies Involving Human Beings and informed consent was obtained from the babies' par ents.
Each patient was transported in an infant transporter to the CBF laboratory and stabilized on an infant radiant heat warmer. To prevent excess movement, the baby was swaddled in an infant blanket. Eight I/2-inch NaI crystal scintillation detectors with I-inch-Iong x 3/4-inch diameter lead collimators were placed perpendicular to the skull over four homologous regions of the brain, sam pling from prefrontal, parietal, anterior temporal, and posterior temporal-occipital regions. The probe holder allowed independent positioning of each detector. A ninth I/2-inch N aI crystal scintillation detector with a 1-112-inch-long x Yz-inch-diameter lead collimator was placed over the right inferior lateral thorax. On the cephalic de tectors, the pulse height analyzers were set to record both gamma and X-ray radiation (20-100 keY). The external chest detector recorded only gamma radiation (70-
keY).
A face mask was not used during the CBF measure ment. Xenon-133 in saline (�0.5 mCilkg) was given as a small intravenous bolus «2.0 cc). A 3-inch-diameter suction tubing suspended above the baby's mouth and nares collected and trapped the exhaled xenon-air mix ture. Cephalic and external chest clearance curves were collected for 15 min. Arterial xenon concentration was estimated with an external lung detector as described by Jaggi and Obrist (1981) and was used to correct for xenon recirculation. The flow indices were calculated using Ob rist's two-compartment program (Obrist et aI., 1975) . At the conclusion of each study, arterial CO2 tension was estimated by end tidal sampling with a catheter in serted into the nares, but was not used to correct the CBF. Hemoglobin values were estimated and were used to estimate the partition coefficients for gray and white matter (Mallett and Veall, 1965) . Vital signs were moni tored throughout the study. Figure 1 represents a typical thoracic xenon-133 uptake and clearance curve. The last few minutes of the curve are produced by blood flow in the skin, subcutaneous tissue, and muscle. This compart ment can be estimated and subtracted from the ex ternal chest curve producing a lung curve (Fig. 2) .
RESULTS
The lung curve is a close approximation of arterial xenon concentration.
A characteristic cephalic clearance curve is shown in Fig 3. To ensure an adequate signal-to noise ratio, any curve with a peak of less than 30,000 cpm was deleted. To minimize contamina tion of the cephalic curves by xenon-133 in the upper airways, curve fitting began when the lung clearance curve fell to 20% of its peak. The contri bution of extracerebral blood flow to the cephalic curves was reduced by ending curve fitting at 11 min. All curves had a good least squares fit.
The results of both compartmental and noncom partmental CBF parameters are shown in Table 2 . .. timates that allow serial noninvasive regional esti mates of human newborn CBF. Table 3 compares published CBF results in in fants and children. Lou et aL (1979) used the intra carotid injection technique with xenon-133 and cal culated CBF from the initial slope of the semi logarithmic clearance curve. Our initial slope is much higher than theirs; however, the babies they studied were only a few hours old, all were stressed, most were asphyxiated at birth, and many were hypotensive. Ment et aL (1981) than estimates in older children (Kennedy and Sokoloff, 1957; Settergren et aI., 1980) with the nitrous oxide technique. In newborn dogs, Kennedy et aL (1970 Kennedy et aL ( , 1972 reported significant age-related increases in CBF; the study by Ment et al. (1981) with very low birth weight infants suggests that similar age-related changes occur during the neonatal period. CBF differences between new borns and older children suggest that CBF con tinues to increase beyond the newborn period. Neonatal CBF measurements may be predictive of neurodeveiopmentai outcome.
